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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Group II, claims 34-45, in the reply filed on 
November 3, 2009, is acknowledged. Claims 1-33 and 46-57 are withdrawn from consideration. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the Knglish language. 

3. Claims 34-39, 41 and 43 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Economikos et al (US 6,773,570) 

4. The Economikos et al patent (hereinafter Economikos) is directed to a process for plating 
and planarizing a workpiece such as a semiconductor wafer (abstract, column 1, lines 1 1-23). 
The wafer 1 is illustrated in figure IB and has a fine recess 3 for interconnects and is covered 
with a seed layer 4. This corresponds to the first step of applicant's claim 34. As shown in 
figure 2, wafer 1 is mounted on carrier 12 and positioned opposite polishing pad 20. Polishing 
pad 20 is formed with holes 210 and 220 and is placed on table 10 (column 3, lines 63-65). 
Plating anodes 201, 202, 203, which are preferably sleeves of electrically conducting material, 
are placed in the holes (column 3, line 66 to column 7, line 3). Plating solution is pumped from 
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reservoir 200 through the sleeves into the region between the anodes and seed layer 4 on wafer 1 . 
This corresponds to the second step recited in instant claim 34. The anodes are connected to 
plating voltage source 250 and plating solution is continuously dispensed on pad 20 while the 
wafer rotates with respect to the pad (column 4, lines 9-22). This corresponds to the third step of 
claim 34. 

5. In the process of Economikos plating and planarization of the plated layer may be 
performed sequentially. Electroplating solution is dispensed onto the pad while a first amount of 
mechanical force is applied on the substrate against the pad to maintain a first spacing between 
the substrate and the pad. An electroetching solution is then dispensed onto the pad, and the 
metal on the substrate is electroetched, while a second amount of mechanical force is applied on 
the substrate against the pad to maintain a second spacing between the substrate and the pad. 
The electroplating and electroetching may be repeated as a sequence a plurality of times. See 
column 2, lines 5 1-67. During the plating process, the wafer carrier is adjusted to apply a 
downward force on the wafer so that the spacing between the wafer and pad is much less than the 
boundary layer thickness: L«BL when plating (column 4, lines 34-39). This inequality includes 
zero spacing (contact between the wafer and pad). After a step of plating has been conducted, a 
high anodic reverse voltage is applied in place of the plating voltage, and the downward force on 
the wafer is reduced so that the spacing between the wafer and pad is much greater than the 
boundary layer thickness: L»BL when electroetching (column 5, lines 3-12). This corresponds 
to the last step of applicant's claim 34 since the change in state of the plating voltage (i.e., the 
plating voltage is discontinued) and the change of the pressing state of the pad 20 (i.e., the force 
is reduced) are correlated. 
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6. With respect to claim 35, the change of pressing state is a change in downward force 
which results in a change in pressure (pressure = force per unit area). 

7. With respect to claim 36 the change of state of the plating voltage is intermittence of 
plating voltage (i.e. the plating voltage is Economikos is alternated with the etching voltage). 

8. With respect to claim 37, when the plating voltage is applied the pressure is relatively 
increased, and when the plating voltage is not applied the pressure is relatively lowered. 

9. With respect to claim 38, the change in the pressing state in Economikos may be between 
contact and non-contact. 

10. With respect to claim 39, the changes in pressure and voltage are synchronized to apply 
high pressure during application of the plating voltage. 

11. With respect to claim independent 41, the wafer 1 is illustrated in figure IB and has a fine 
recess 3 for interconnects and is covered with a seed layer 4. .This corresponds to the first step of 
applicant's claim 41. As shown in figure 2, wafer 1 is mounted on carrier 12 and positioned 
opposite polishing pad 20. Polishing pad 20 is formed with holes 210 and 220 and is placed on 
table 10 (column 3, lines 63-65). Plating anodes 201, 202, 203, which are preferably sleeves of 
electrically conducting material, are placed in the holes (column 3, line 66 to column 7, line 3). 
This corresponds to the second step of claim 41 . Plating solution is pumped from reservoir 200 
through the sleeves into the regions between the anodes and seed layer 4 on wafer 1 . The anodes 
are connected to plating voltage source 250 and plating solution is continuously dispensed on 
pad 20 while the wafer rotates with respect to the pad (column 4, lines 9-22). This corresponds 
to the third step of claim 34. A first amount of force is applied on the substrate against the pad 
(column 2, lines 57-61). 
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12. With respect to claim 43, after the process is finished the wafer is removed (column 5, 
lines 52-55). When the wafer is removed it is separated from the pad. 

13. Claims 44 and 45 are rejected under 35 U.S.C. 102(b) as being anticipated by Matsuda et 
al (US 6,375,823). 

14. The Matsuda et al patent (hereinafter Matsuda) is directed to a method for plating onto a 
workpiece such as a semiconductor device (abstract, column 1, lines 12-14). The workpiece is 
shown in figure 2 and has fine recesses and conductive layer 103 which includes a copper seed 
layer (column 9, lines 50-56). This corresponds to the first step recited in applicant's claim 44. 
A pad 1 1 1 is dipped into a plating bath to impregnate the pad with plating solution (column 10, 
lines 15-18). The pad is made of a porous material (column 10, lines 3-7) and corresponds to the 
porous member recited in claim 44. The impregnated pad is brought into tight contact with the 
conductive layer 103. Anode 1 12 is provided. See figure 1. This corresponds to the second step 
of claim 44. Electric current is supplied from power supply 1 13 to anode 1 12 to form a copper 
plating film on the surface of conductive layer 103 (column 10, lines 29-34). This corresponds 
to the third step of claim 44. Matsuda discloses that the step of forming the film alternates with a 
step of moving the impregnated pad to a remote location where the plating current is interrupted 
between the anode and the cathode. This step of moving the pad between plating steps would 
remove plating solution between the porous pad and the seed layer as recited in claim 44. All 
steps recited in claim 44 are disclosed by Matsuda. 
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15. With respect to claim 45, as indicated above, Matsuda discloses that the plating current is 
interrupted when the porous pad is removed from contact with the seed layer and moved to a 
remote location. 

Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, i f the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

17. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

18. Claims 34-39, 41 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Economikos et al (US 6,773,570) in view of Chadda (US 7,025,860) or Emesh et al 
(2002/0108861). 

19. Economikos is interpreted and applied as above. As previously indicated Economikos 
utilizes polishing pad 20 (column 3, lines 63-65) in the process of electroplating onto the seed 
layer of a semiconductor workpiece. While one of ordinary skill in the art would recognize that 
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polishing pads have a degree of porosity, Economikos does not explicitly state that the polishing 
pad is porous. If Economikos is interpreted as not disclosing a porous polishing pad, the use of a 
porous pad would have been obvious in view of Chadda or Emesh. 

20. The Chadda patent is directed to a process for the electrochemical deposition and 
removal of a material on a workpiece surface. See the title and abstract. The workpiece may be 
a semiconductor wafer (column 1, lines 8-10). Chadda discloses that polishing pads may be 
made of blown urethane, which contains a large number of voids, or other material such as fiber 
meshes of felts which are porous (column 3, lines 28-40). 

21. The Emesh patent is directed to a method for electrochemical treatment of a workpiece 
such as a semiconductor wafer (abstract; paragraph [0002]). As shown in figure 4, wafer 60 with 
a metallized surface 80 is urged against polishing pad 40 by wafer carrier assembly 130 
(paragraph [0035]). The polishing pad may be formed from blown polyurethane (paragraph 
[0044]). A porous polishing pad facilitates transportation of the electrolytic solution to the wafer 
(paragraph 0045]). 

22. The prior art of record is indicative of the level of skill of one of ordinary skill in the art. 
It would have been obvious at the time the invention was made to have utilized a porous 
polishing pad as disclosed by Chadda or Emesh in the process of Economikos because transport 
of the electrolyte solution to the surface of the wafer being processed would have been 
facilitated. 

23. Claims 40 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Economikos et al (US 6,773,570) in view of Chadda (US 7,025,860) or Emesh et al 
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(2002/0108861) as applied to claims 34-39, 41 and 43 above, and further in view of Matsuda et 
al (US 6,375,823) . 

24. Claim 40 additionally recites applying plating voltage after a period of time after the 
porous contact member is brought into contact with the surface of the seed layer. Claim 42 
recites that the porous member and the seed layer are moved relatively before performing plating 
by flowing current. Economikos is silent as to the sequence of contacting and applying a 
voltage. Matsuda is interpreted as above. Matsuda discloses that the impregnated pad is brought 
into tight contact with the seed layer and then a plating current is applied (column 10, lines 26- 
31). It would have been obvious to have utilized the sequence disclosed by Matsuda in the 
process of Economikos because plating would not commence until the desired orientation of the 
parts was obtained. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to WILLIAM T. LEADER whose telephone number is (571) 272- 
1245. The examiner can normally be reached on Mondays-Thursdays and alternate Fridays, 
7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/William Leader/ 
March 13, 2010 



/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



